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Riemann Sums
On any graph, there is an amount of area between the x-axis and the curve. The area under 
this curve can be measured.The area on the graph of f(x)=1/x from 1 to e is represented on the 
above graph.
Now imagine that the whole of the area is encompassed by a rectangle, with a height that 
matched the height of f(x) at its left corner (1), and a width of e-1 (the width of the interval). This 
rectangle could be used to approximate the are under the curve of f(x). The approximation, 
however, would be very inaccurate, especially when applied over a larger interval.

 If we divide the section into two rectangles, each with a height of f(x) at its left corner, we would 
end up with a slightly more accurate approximation of the area. 



The more rectangles the section is divided into, the better the approximation of area. This is 
a Reimman Sum. More specifically, it is a left, upper Reimann Sum (denoted by where the 
rectangle touches the curve).  A Riemann sum is a method of approximating area under a 
curve. The formula for the area of a rectangle is length times width. The summation of those 
areas would therefore be the sum of the individual lengths and widths. If all rectangles were the 
same width however, the formula could be simplified.



Now, applying the ideas of calculus, we judge that if there were an infinite number if rectangles, 
each infinitely small, we would end up with an exact amount for the area under any given curve. 

 
This is the definition of an Integral.
 
We can also think of an integral as an antiderivative. If you take the derivative of a function, you 
get the slope of the line at a point. If you take the integral of a function, however, you get the 
area under the curve of the function. You can think of this in terms of adding dimensions. I you 
have a point (derivative) and add a dimension, you have a line. If you add an infinite number of 
lines, you get a plane. This plane is area. The functions are inverses. If you have the Integral 
from a to b of a curve, you have the antiderivative of that curve. If you take the derivative of that, 
you end up with you original function, from a to b.
 



Rules for definite integrals
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